Tyrosine kinase activities in the modulation of stimulated parietal cell acid secretion.
The effects of protein tyrosine kinase (PTK) activities on the modulation of secretion were investigated in isolated rabbit parietal cells. Two classes of inhibitors, genistein (an inhibitor of both soluble and membrane-associated PTK activities) and an erbstatin analogue (an inhibitor of membrane-associated PTK activities), were tested against both secretagogue stimulation as well as transforming growth factor-alpha (TGF-alpha) inhibition. Pretreatment of rabbit parietal cells with 10(-7) M rat TGF-alpha resulted in inhibition of both histamine- and carbachol-stimulated [14C]-aminopyrine (AP) accumulation. TGF-alpha inhibition was totally reversed by simultaneous pretreatment of cells with 50 microM genistein or an erbstatin analogue, indicating that a receptor-associated PTK activity is likely involved in the inhibition of parietal cell secretion. Furthermore, genistein, but not the erbstatin analogue, potentiated histamine-stimulated AP accumulation with a change in EC50 from 1.9 to 0.5 microM. Similarly, genistein, but not the erbstatin analogue, potentiated the response to forskolin with a change in EC50 from 1.5 to 0.1 microM. Genistein had no effect on stimulation of AP uptake by either dibutyryladenosine 3',5'-cyclic monophosphate or carbachol. In addition, genistein failed to increase histamine or forskolin stimulation beyond the maximal level and had no significant effect on either cellular adenosine 3',5'-cyclic monophosphate production or intracellular Ca2+ concentration. These results suggest that a PTK-protein phosphotyrosine phosphatase system may be involved in the potentiation of the histamine signal by a mechanism independent of adenylate cyclase activation.